Single crystals of the free radical 2,2-diphenyl-1-picrylhydrazyl (DPPH) obtained from diethyl ether (ether) and carbon disulfide (CS 2 ) were characterized by the X-ray diffraction, IR, EPR and SQUID magnetization techniques. The X-ray structural analysis and IR spectra showed that the DPPH form crystallized from ether (DPPH1) is solvent free, whereas that one obtained from CS 2 (DPPH2) is a solvate of the composition 4 DPPH · CS 2 . Principal values of the g-tensor were estimated by the X-band EPR spectrometer at room and low (10 K) temperatures. Magnetization studies revealed the presence of antiferromagnetically coupled dimers in both types of crystals. However, the way of dimerization as well as the strength of exchange couplings are different in the two DPPH samples, which is in accord with their crystal structures. The obtained results improved parameters accuracy and enabled better understanding of properties of DPPH as a standard sample in the EPR spectrometry.
Introduction

1
The stable aromatic free radical 2,2-diphenyl-1- In this paper, we report on the single-crystal X-ray orientate crystals in the crystallographic b and c axes).
134
The EPR spectra were recorded at 5
• steps. The rota- optimal deposition of the crystals on the quartz holder.
138
The EPR spectra were measured at two temperatures:
139 room (T = 297 K) and low (T = 10 K). 
169
In the both DPPH1 and DPPH2 crystal structures, the (Table 3 ). In DPPH2, π···π interactions 180 are also present (Table 4) . DPPH1 forms a 3D hydrogen 
IR spectroscopy
187
The IR spectra of DPPH1 and DPPH2 show char- 
0.93 2.69 3.493 (6) 145
0.93 2.54 3.200 (7) 129 −x, −y, −z Table 4 : Geometric parameters of π···π interactions in DPPH2 (Å, • ). The EPR spectrum of DPPH1 was a Lorentzian sin- 
where θ and φ are the polar and azimuthal angles of for the powder DPPH form [24, 25] . The angular varia-
296
tions of the g-value are shown in Figure 8 .
297
The calculated principal values of the g-tensor of 298 DPPH2 at T = 10 K are given in 
346
The antiferromagnetic interactions for both com- It is easy to notice that all molecules in DPPH1 are 
386
According to the previously mentioned, the suscepti-387 bility of DPPH1 is fitted by the following equation: 
where J is the Heisenberg exchange coupling (defined 
410
The DPPH2 susceptibility was analyzed assuming the 411 coexistence of two kinds of dimers with different ex-412 change couplings. Therefore, the data were fitted by:
where w 1 and w 2 are the relative amounts of molecules respectively.
422
The fitting of the χ · T curves (inset in Figure 9) 423 gave consistently the same parameters for both com- 
443
The magnetic susceptibility analysis showed the pres- 
470
The results presented in this study contribute to better 
